Differentiation of Lactococcus lactis subspecies lactis and subspecies cremoris strains by their adaptive response to stresses.
Lactococcus lactis subspecies lactis (L. lactis ssp. lactis) and Lactococcus lactis subspecies cremoris (L. lactis ssp. cremoris) were investigated in respect to their response to acid, bile-salt and freezing stresses. First, the sublethal and lethal levels of each stress were determined for both subspecies. For acid stress, the levels were pH 4.5 and 2.5, respectively, for L. lactis ssp. lactis, and pH 5.0 and 3.0, respectively, for L. lactis ssp. cremoris. For bile-salt stress, the levels were 0.03 and 0.1%, respectively, for L. lactis ssp. lactis, and 0.01 and 0.04%, respectively, for L. lactis ssp. cremoris. For freezing stress, 10 degrees C was used as the sublethal temperature and -20 degrees C was used as the lethal temperature for both subspecies. To evaluate the effect of each stress at log phase, a log-phase culture was challenged directly with the appropriate lethal level (control culture) and a second log-phase culture was pre-exposed to the appropriate sublethal level prior to testing survival under normally lethal conditions (test culture). Some, if not most, of the cells were killed in the control cultures for all three stresses. However, in the test cultures, the viability was significantly improved for all of the L. lactis ssp. lactis strains tested, but not for the L. lactis ssp. cremoris strains. It appears, therefore, that L. lactis ssp. lactis is capable of displaying adaptive response to stresses, whereas L. lactis ssp. cremoris seems to lack this phenotype or the response is much weaker in this subspecies. The effect of each stress on stationary-phase cultures was also investigated. Unlike the log-phase cultures, the stationary-phase cultures of both subspecies, challenged directly with the lethal levels, were highly resistant to each of the three stresses tested.